The Na+/K+-ATPase reaction of human erythrocytes is not near equilibrium. A 31P-NMR study.
We have addressed the question of whether the Na/K+-ATPase in the human erythrocyte is in a state of near-equilibrium by varying the extracellular ratio of Na+ and K+ and following the cytosolic phosphorylation potential by 31P-NMR and by combined enzymatic colorimetric measurements. There was no correlation at room temperature between the extracellular Na+/K+ ratio and the cytosolic phosphorylation potential measured either by NMR or alternative methods. The cytosolic phosphorylation potential measured by NMR was 4100 +/- 1300 (S.E.) M-1 at an extracellular K+ concentration of 5.9 mM (Na+/K+ ratio of 24.3) and 2800 +/- 700 (S.E.) M-1 at 75 mM extracellular K+ (Na+/K+ ratio of 0.99). The chemically determined phosphorylation potential was 6400 +/- 1200 (S.E.) and 5000 +/- 700 (S.E.) M-1 at 5.9 and 75 mM extracellular K+, respectively. Omission of Ca2+ from the buffer solutions did not affect the results. A consistent finding in this study was that the NMR-determined value of ATP was about 10-20% lower than the value determined enzymatically on perchloric acid extracts. The inorganic phosphate (Pi) was fully NMR visible.